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Bpegzenne. A3HTPpOMMMH- aHTHOMOTHKMaKpONMAHOrOpAya, ABJIAeCTCA TOIYCHHTeTHYCCKHM 
IIpOW3BOAHBIM 9pvHTpomMuunHa. B kKIHHMYeCKOMMpakKTHKe IpHMeHAeTcA yxe Oonee 30 eT u 
pekoMeHylyeTca, B TOM 4nCIe, WA MeveHud pa3ziM4Hbix undexuni [5,6]. Botttyckaetca B 
JIeKapCTBeHHBIX (OpMaXx JIA ZHTepaIbHOrO HM MapeHTepasIbHOrO MIpHMeHeHHA HU UMeeT Oosee 20 
TOproBbix Ha3BaHHii[3]. [pu swevenuuruneKosorM4ecKHx WM yposOrM4ecKHx 3a00eBAaHHMWIMpoKO 
MCIOJIb3yIOTCA JICKAPCTBeHHbIe WpellapaTbl MecTHOrO elicTBuA. B cBa3HC HM3JI0O%KCHHbIM, HaMH 
paspaOoTaHaHoOBad JieKapCTBCHHad MOJ[eJIbHad CMeCb, COJepxKalljad a3HTPOMHMUMH, peqHasHayeHHas 
UIA JICUeHHA MHPeCKUMOHHEIX YPOreHUTAJIbHBIX HU KOMKHBIX 3a00seBaHHi[4]. 


AKTyaJIbHocTb. AHTHOaKTepHasIbHble MpelapatTbl WpeACTaBAIOT COOOM HeEBOCCTaHOBUMBIe pecypcsl, 
4TO OOYCIIOBICHO HeIIpepbIBHEIM pa3BHTHeM Y MUKPOOpraHv3MOB pe3HCTCHTHOCTH K aHTHOMOTHKaM. 
K pacnipoctpaHeHuio pe3HCTeHTHOCTH BeYT H30bITOUHOe TIpHMeHeHve aHTHOMOTHKOB HacesieHHeM, 
HellpaBUWJIbHble IpeACTaBICHHA MH HeOOLMeHKa MpoOJeMbI pe3HCTeHTHOCTH BpayaMH VM PapMalleBTaMn, 
a TaKXKe HMCCT MECTO H MpoOsema IpucycTBuA Ha (bapMalleBTH4eCKOM PbIHKe PasbCHPUUMpOBAHHBIX 
oOpa3loB, eaeT akTyaIbHOM pa3paOoTKy YyHH@HUMpOBaHHbIX HM JOCTaTOUHO 9KCIIPeCCHBHBIX 
MeTOJHK KOHTposa KayectBa JIC, coqepxKallux MaKpOJIMAbI, HM B YACTHOCTH a3HTPOMHLMH. 


Ten: Llembro HacTostiero UccieqOBaHHA ABJIAeTCA OlIpeyeueHve UACHTHUKAlMM a3MTPOMMIMHA B 
MOJeIbHOM JIeKapCTBeHHOM Cc CMecH MeTOOM (TCX). 
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Matepnasibl WM MeTOAbI. A3HTPOMHIIMH B MOJ[eJIbHOM JIeKpCTBeHHOM cMecu, TCX, mylacTHHKu 
«Silufol» UV-254,a3HTpoMHIHH, COOTBeTCTBYIOMIMM TpeOoBaHHamM (bapMakoneliHow cratbu [OXI 
u3y. (DC 42-0213-07), opranuueckue pacTBOpHTesIM pa3zIM4HO MOUApHOCTH KBaIMpuKalMu «4a» 


Pe3yibTaTbI H OOcyxKJeHHe. IIpu paspaboTKe MeTO,HKH xpoMaTorpapuu B TOHKOM cjI0oe copbeHta 
HCIONb30BaIN CYOCTAaHUMIO a3HTPOMHIMHa OpraHw4ueckHe pacTBOpUTeIM pa3zIM4HON MoOApHOCTH 
KBaMpukaluu. XpoMaTorpapuyeckwe UccieqOBaHHA poBoyquH B cTeKIAHHO N-Kamepe 
IIPAMOYTOJIbHOrO CeYeCHHA MO BbICOTe, KOTOPy!O TIpeBapHTesIbHO HacbIlaIn MapaMu MOABYXKHOM 
(pa3br BTeveHHH 30 MMH TIpH MOcCTOAHHOM TemMiepatype. XpomatorpadupoBasIM BOCXOALIMM 
cmoco6om Ha msiactuHax «Silufol» UV-254 100x100 mm . Bsicota noyzbema dpouta sK0eHTa — 100 
MM. Ja STOO HaBeCKY MOJIeJIbHOM CMecH, COlepKallleH asHTPOMHUMH Maccoi 0,2r MOMellasIM B MepHylo 
Kom0y BMecTHMocTBIO 50M, UpHMBarM oKo040 Mi BOJbI OYMIeHHOM c Temmepatypoi 40°C, 
BCTPAXHBaIM B TeYeHHe SMHH WO MOUHOTO pacTBOpeHHA Tesid H AOBOAMIN OObeM BOOM OUMUWeCHHO! 
no 5OMu. 


Vi3pieveHve a3HTpOMMLMHa 3 BOAHOM (a3bI B OPraHH4ecKy!O MpOBOAMIM MO TPH pa3za, HCHOb3yA 
JCIMTeIbHYIO BOPOHKY HM pacxoyyaA KaxKybI pas m0 10M xmopodopma, Hocie 4ero BbITAXKKH 
OObeAHHAIM WU (PUIbTpOBaIM Yepe3 OyMaAxHBIM PUIIbTP «CHHAA JIeHTa», OTOPacbIBad TepBbIe MOpIMH 
(busbTpata, H ymapuBatH oO OObemal Omu (ucribITyeMbIM pacTBop). 


IlapamiesbHO IlyTeM MOCMeHOBATeIbHEIX pa3z0aBJICHHH TOTOBMIM pacTBOpbI padouero cTaHyapTHOrO 
oOpa3sua (PCO) a3uTpomMuuMHa c KOHUeHTpalnei 0,1% (pacrBopA), 0,05% (pactBopB), 0,02% 
(pactBopC). B padote Mcroub30BaIM TOUbKO CBEKEIPHTOTOBJICHHbIe pacTBopEl. Cyyerom 
TpeOoBaHHiik mpoOonogxroToBKe WM pacTBOPHMOCTH aHasIM3HpyeMoro BeLIeCTBAaB KayecTBe 
pacTBoputesia Obi BbIOpaH xXOpodopo . 


Ha sIMHMIO CTapTa, pactioslOxKeHHy!O Ha paccTOAHHH 10MM OT HWKHETO Kpas IJIaCTHHBI, C TOMOLIbIO 
MHKPOLWINpHija HaHOCHIM mWocleqoBaTembHO uepe3 15MM tio 10 MK UcrIbITyeMoro pacTBopa 
a3HTpOMHUMHa, W3BJICYeHHOrO U3 MOeJIbHOM CMecH, pacrBopoB A, B u C, coorBeTcTBeHHO 
SKBUBAICHTHBIM 10,5 1 2mKr PCO a3sutTpomuunua. IInactuHy c HaHeCeHHBIMH TpoOaMu BbICyIUMBaIHH 
xpoMatTorpaduposasiv BOCXOJALIMM MeToOM. IlatHa Ha MOJTYYeCHHEIX XpOMAaTOrpaMMax OTKPbIBaJIN 
IIpH mpocmMatpuBannuu B Y® cpetre pH WWiMHe BOJIHbI 254 HM, CpaBHHBad pH 3TOM 3HayeHHA Re 
uccieyqyembix oOpa3yoB wu PCO. IIpurogHocts xpomatorpaduyeckoi CHCTeMbI OLeHHBasIH 10 
CJIE{YIOWMM TapaMetpaM: Ha xpoMaTorpamMe pactTBopa C a3HTpOMHLUMHa OTYCTIIMBO BUAHO IATHO. 


Cratuctuyecky1o oOpadoTKy pe3yibTaTOB WccleqoBaHHii poBpoyumM cornmacHo TO[1,2]. C 
MCHOJIb3OBaHHeM akKeTa KOMIIbIOTepHbIX HporpamM Microsoft Excel 2011(Homep nmpogyxta 54521- 
701-3227086-17559). OueHky 3Ha4MMOCTH pa3JIH4YHH mpoBoyusim no t-KpHTepuio CrTbrOyeHTa 
lipHypoBue 3Ha4HMo crup <0,05. 


A3HTpOMHIMH pacTBOpHM B_ HEeMOAPHbIX WM YHMBepCasIbHBIX pacTBOPUTeAx (xNOpodopm, 
alleTOHHTpH, ciuptT 96%), mpakTwuecKH HepacTBOpHM B BOse, T.e. OONaqaeT BbIPaxKeHbI 
THApOPoOuEIMU cBoiicTBaMu. PacueTHoe 3HayeHHe KpuTepHa ruApodobunoctu WaryaH=29. [na 
oyqOopa OMMTHMasIbHOrO cocTaBa ToszBMKHOM da3ssr (IID) w3yyamm xpomaTorpaduyeckyro 
TOJBWKHOCTS CyOcTaHUMH a3HTPOMMUMHa B MHAMBUAYyaIbHbIX HM KOMOMHMpOBaHHBIX PacTBOpHTesAX 
pa3IH4HOK MOJApPHOCTH, a TaKKe B CHCTeMaX C pa3JIM4HbIM COJepxKaHHeM KHCJIOTHOFO HU LWeyOUHOTO 
MOJMUKAaTOpOB (KHCIOTa yKCyCHad H aMMHaKa pacTBOp KOHIeCHTpHpoBaHHE 25%). Ha smMHnIO 
cTapTa xpomaTorpaduyeckoli MyIaCTHHbI C MOMOLIbIO MHKpOMNpuia B OAHY TOUKY HaHocnM 10 MKT 
0,5% pactBopa a3HTpomuMHa (50 MKr). DuroupoBaHve MpOBOAWIIM BOCXOJALIHM cilocobom mpu 


HaKJIOHHOM TOIOXKCHHH XpOMaTOrpauyeckuM IlacTHHaM, paciosarad Ux HOA yriomM oKo0 70°C 
ropu30HtTaiv. TlosyaeHHple XpOMaTOrpaMMBI BBICYLUMBaIM B TOKE BO3yxXa IIpH KOMHATHOM 
Temilepatype, UposBiaim B YM cpBere wW_  paccunTEBaIMm 3HayeHHa R¢s Pesynbrarei 
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XpOMaTOrpadupoBaHiaA a3HTPOMMIIMHa B WHAMBUYalIbHbIX pPpaCTBOPHTeAX IIpeACTaBJIeHbI B 
TaOmuuel. 


Tadsmua 1. ToaBwkHocTs ag3HTpOMHHHAa pu XpoMaTorpapupoBahun B MHAUBHAYyasIbHbIX 
pacTBopuTesAax Ha WiacTHHnax «Silufol»UV-254 


Tpynust pacTBopuTesen Pacrsopurens RE J[uoneKTpuyueckas 
m0 Cualiyepy IIPOHHLaeMOcTB 
I TexcaH 0,03 1,88 

lipomanHo-2 0,27 19,13 
I OraHosl 0,37 24,55 
IV wleqs#Had yKCycHasd KMCIOTAa 0,10 6,30 
0,09 10,38 
V 
1,2-uxslopsTaH 
0,06 6,02 
3THalleTaT 

VI alleTOH 0,36 20,54 
0,23 35,94 

alleTOHHTpH 
Vill xJIOpopopM 0,09 4,72 


IIpu uccieqopanuu xpomaTorpaduyueckoi NOBMKHOCTH cyOcTaHWH a3HTpOMHUMHa B 
HHUMBUAYAIbHBIX THIPOMPOOHBIX HM THAPOMWIHBIX OpraHH4ecKHX PaCTBOPUTeIAX Ha TylacTHHaX 
«Silufol» UV-254 Opa BbIABsIeHa CJIe{yHOlWad 3aKOHOMEPHOCTb: C YyBeJIMYeHHeM TOJIApHOCTU 
3KOCHTa YBeIM4MBaeTCA XpOMaTorpauyeckad TOABMKHOCTh a3HTPOMHIMHa. OTO MOxKeT OBITS 
oOycioBIeHO Oonee MpOuHbIMH CBA3AMH Me%*KY aKTHBHbIMH WeHTpaMM CHIMKaresid U 
aJICOpOLMOHHBIM CJIOeM, OOpa30BaHHBIM MOJAPHBIMH PaCTBOPHTeJIAMH, B CpaBHeHHH C HETIOJIAPHBIMH, 
BCJIE{CTBHe 4erO TPOMCXOAMT CHWXKeHHe CIOCOOHOCTH MOJIeKyJI a3HTPOMHIIMHa BbITCCHATS 
aylcopOupoBaHHble MOApHbIe MoseKysbI [ID c moBepxHocTHu ajcopOentTa. 


JJanee Obi mogoOpaH cocTaB NoxBMHKHOM (ba3bl WyTeM CMeIIMBaHHA pacTBOpHTesei W3 Ha4asia u 
KOHWa 9KOOTpOMHOTO pata B pa3zIM4HbIX CcooTHOMeHHAX. [lomapHoctb KOMOMHMpOBaHHBIX 
3JIOCHTOBOLCHHBaIH 10  3HaYeHHIO = MoJIeKTpH4ecKOM mpoHHaemMocTH HU OObeMHO! 
JOJMMHIMBUyaIbHbIX pacTBOpuTeeH, BxoqsMmMx B cocTaB II®. [IIpu sTomyctaHoBsieHo, 4TO 
ONTHMAaJIbHad MOABMKHOCTb a3HTPOMHUMHa HadsOAaeTcaA B OMHAPHbIX CHCTeMax XJIOpOPopM—alleTOH 
(1:5) Re 0.58 uw xmopodopm :otaHom (1:1) Re 0.51, qa KoTOpEIx cpeqHe mpuOMKeHHOe 3HadeHHe 
J{M9ICEKTpHYeCKOH MpoHuyaemoctu coctaBusio 17.9 u 14.6 cooTBeTCTBeHHO. 


B yambHeliwimx 9KCIepHMeHTax ObLIM HCCeqOBaHbI BIIMAHHe WerOuHOorO (pacTBOp aMMHaKa-25%) u 
KHCJIOTHOTO (KHCIOTa yKCycHad) peareHTOB Ha H3MeCHEHHe BeJIMYHHbI Rs a3HTPOMHUMHAa B YKa3aHHbIX 
cuctemax. IIpu 9TOM ycTaHOBJIeCHO, 4YTO B IIPHCyTCTBHM pacTBOpa aMMUMaka IIpOHCXOAMT yBelM4eHHe 
xpoMatTorpaduyeckol TOABYWXKHOCTH a3HTpOMHUMHa aBBeyeHve B coctaB ITM KucuOTBI yKCycHOl 
BefleT K e€€ YMCHbINCHHIO JId OOeHX CucTeM. Pe3yibTaTbI xpoMaTorpadupoBaHHA B CHCTeMax Cc 
Pa3IM4HbIM COJepKaHHeM KUCJOTHOFO HM WevIOUHOrO peareHTOB, KaK CpeHee MATH MapasiieIbHbIx 
olpeyeeHHi, mpeACTaBJIeHbI B TaOsMLe 2. 
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Ta6nnua 2. ToaqBmkHOcTh MOeIbHOK CMecH a3HTPOMHUMHA Ip XxpomMaTorpadpupoBaHnn B 
KOMOHHUpOBAaHHBIX Ha iacTHHax «Silufol>UV-254 B npucyTcTBHH KHCIOTHOLO H IesO4HOrO 
MOAHuKAaTOpos (() x+ 4) x, n = 5) 


Jjona MoauuKatopa B ITD 
) ) 2 pata saaterraca atte KMCHOTa yKCycHas 
Cuctema es a pili KOHLUCHTpHpoBaHHbI 25% a 
smouposanna | “OM@HKATOP 0,25 0,5 1 0,25 0,5 
Rf 

srepodopie- 0,58+0,01  |0,69+0,02| 0,83+0,03 |0,89+0,03 |0,54+0,02 |0,40+0,01 
alleToH (1:5) 

pon OD 0,51+0,01 — |0,64+0,03] 0,79+0,02 | 0,85+0,03 |0,45+0,02 |0,34+0,01 
9taHon (1:1) 


A3HTPOMHMIIMH COepxKHT Ba OCHOBHBIX payiMKasIa HW OTHOCHTCa K cilaObIM OcHOBaHUAM [3]. OnHako 
Hamm4He B MOJIeKyIe He TOJIbKO OCHOBHBIX, HO HM KUCJIOTHBIX WeHTpOB OOycIaBIMBaeT ero 
CMOCOOHOCTB K HOHM3aIHH KaK B KHCJION, Tak WH B WewouHO cpeye. IlonoxuTembHOe BIMAHHe 
wjeno4uHorO §=©9MosuduKaTopa =MOxeT ObITb OOYCIOBICHO OHOBPpeMeHHOM  WuccomMarHeli 
THPOKCWIbHBIX Tpymi copOata u cBoOogHEIX OH-rpynn cuiMkaresa,4TO BeyeT K CHMKeHHIO 
yepxKuBaHHA a3HTpOoMuMHa. C y4eToM MapameTpo B 9:pdekTHBHOCTH B KayecTBe ITD Obi BEIOpaHBI 
CHCTeMbI XJIOpO*OpM: alleTOH: aMMHaK KOHIeHTpHpoBaHHb (1:5:0,5) uw xmopopopM: sTaHo 

aMMHaK KOHI[eCHTpHpoBaHHpt (1:1:0,5). 3HayeHuad KospMuNHeHTOB ToABMKHOCTH R¢ cyOcTaHiMM 
a3HTpOMHMIMHa B YykKa3aHHbIX cHcTemMax coctaBHM 0,83+0,02 u 0,79+0,02, cooTBeTcTBeHHO. 
UyBCTBUTCJIBHOCTh MeETOQHKM onpeyeyeHua — 2MKr a3HTpoMuuMHa. Crarucruyeckn oOpadoTaHHEIe 
pe3ysbTatar TCX-HccileqoBaHva B ONTHMAaJIbHBIX CHCTeMax pacTBOpHTesei NpHBeeHbI B TaOsMLe 3. 


Ta6umua3. Merposornueckne xapakTepHCTHKH Ka4vecTBeHHOL0 aHaJIH3a MOeIbHOH cMecn 
a3HTPOMHIIHHa C HCIOJIb30BaHheM MeToaa TCX 


Mertposioruyueckve XapakTepHcTHKU 
Ox S Sx AUx 


0,83+0,02 0,83 0,0122 0,0055 0,0153 


Cuctema pacTBoputesei Rg 


Xs0podopmM — alleToH — aMMvaK 
KOHI[CHTpHpoBaHHbIit (1:5:0,5) 
XsOpodopM — sTaHOsI — aMMMaK 
KOHI[CHTpHpoBaHHbtit (1:1:0,5) 


0,79+0,02 0,79 0,0150 0,0067 0,0186 


Ha OcHOBaHHH TIpOBeAeHHBIX OMbITOB OOOCHOBAaH BbIOOP pacTBOpUTeNei UH yCOBHA 3IOMpOBaHHA 
JUIA UACHTHDUKAMU asHuTPOMUIMHAa MeTOOM TCX. 


B 3afa4u cllefyroulero 9Talla BXOJMIIO W3y4eHHe BO3MOX%KHOCTH HCHOUb30BaHHA pa3zpadoTaHHoli 
MeTOAMKH HU XpomatTorpadupopanHa Wd UAeHTHpUKaWMH a3HTPOMHUMHAa B  MOJeJIbHON 
JileKapcTBeHHOM cMecH, HM BbIOOpa ONTHMAJIbHBIX yCIOBHi ero MpoBeyeHua: 9KCTpakUMH 
WeHCTBYIOWeTO BeleCTBa H3 JIeKAaPCTBCHHOM CMeCH HW COCTaB 9KCTpareHTOB, OObEM TIpoOs! Hi Ap. 


Ha xpomatorpamMax, ITOJIy4eHHBIX pH HCcueqOBaHHH W3BJIe4YeHHH U3 MOJ{eJIbHOM CMeCH, 
HeHJeCHTHUUMpyeMble TATHa He OOHapyXKeHbI , 4YTO CBHACTCIBCTBye€T O TIpaBHJIbHOM BbIOOpe 
YCJIOBHM SKCTPaKUMH JeHCTBYIOWero BeLeCcTBA. 


BurBobi. TakumMoOpa30m, Ha OCHOBaHHH IIpOBeAeCHHBIX OMbITOB OOOCHOBAH BbIOOp pacTBopHTesei Hu 
yCIOBHA 9IKOMpOBaHHA Id UeHTHUKaNMM a3HTPOMMIMHAa MeTO,OM TCX. 3Ha4ueHHA 
Koopdunventow nosBwxKHocTH RfcyOcranyHH a3HTpOMHUMHa B_ pe IOxKeCHHbIXCHCTeMax 
(xmopodopM — alleTOH — AMMMaKKOHIeHTpupoBaHHpi (1:5:0,5) uw xnopodopmM — 9TaHOI — 
AaMMVAaKKOHIeCHTpupoBaHHbiit (1:1:0,5)) cocrapusm 0,83+0,02 u 0,79+0,02, cooTBeTcTBeHHO. 
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UyBCTBUTeJIbBHOCTh = MeTOAMKM o1ipeyeneHua—2Mkr = aauTpoMuMHa.IIpeqoxeHa MeTOuKa 
SKCTpakIMU JeHCTByIOWlero BelllecTBa(a3HTPOMHUMHA)H3 MOeIbHOH CMecu.PaccunTaHbl HeKOTOpBIe 
MeTpOJIOrM4eCKHe XapaKTepHCTHKN KayeCTBeHHOrO aHasIv3a MOJIeJIbBHOM CMeCH a3HTpOMHIMHa TIpH 
HMCIOJIb3OBaHHH MeToya TCX. 
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